
SERVICEWIDE VITAL SIGNS WATER QUALITY MONITORING

How are we doing integrating Science, Planning, and Management?

Gary Rosenlieb
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“The Secretary shall undertake a program of inventory 
and monitoring of National Park System resources to 
establish baseline information and to provide 
information on the long-term trends in the condition of 
National Park System resources. The monitoring 
program shall be developed in cooperation with other 
Federal monitoring and information collection efforts to 
ensure a cost-effective approach.”

NATIONAL PARKS OMNIBUS MANAGEMENT ACT OF 1998

The Law:



What are Vital Signs?What are Vital Signs?
Vital Signs are key elements that indicate the health of Vital Signs are key elements that indicate the health of 
an ecosystem. Vital signs may occur at any level of an ecosystem. Vital signs may occur at any level of 
organization including landscape, community, organization including landscape, community, 
population, or genetic levels. They may be population, or genetic levels. They may be 
compositional (referring to the variety of elements in compositional (referring to the variety of elements in 
the system), structural (referring to the organization or the system), structural (referring to the organization or 
pattern of the system), or functional (referring to pattern of the system), or functional (referring to 
ecological processes).  Vital signs can be any ecological processes).  Vital signs can be any 
measurable feature of the environment that provides measurable feature of the environment that provides 
insights into the state of the ecosystem.insights into the state of the ecosystem.

“Focus on most significant indicators of 
long-term ecological trends and highest 
concerns among the parks in each network”





Monitoring Plan OutlineMonitoring Plan Outline
ThreeThree--Phase ApproachPhase Approach

Chapter 1. Introduction and BackgroundChapter 1. Introduction and Background
Chapter 2.  Conceptual Ecological ModelsChapter 2.  Conceptual Ecological Models
Chapter 3.  Vital SignsChapter 3.  Vital Signs
Chapter 4.  Sampling DesignChapter 4.  Sampling Design
Chapter 5.  Sampling ProtocolsChapter 5.  Sampling Protocols
Chapter 6.  Data ManagementChapter 6.  Data Management
Chapter 7.  Data Analysis and ReportingChapter 7.  Data Analysis and Reporting
Chapter 8.  Administration/Implementation of the Chapter 8.  Administration/Implementation of the 
Monitoring ProgramMonitoring Program
Chapter 9.  ScheduleChapter 9.  Schedule
Chapter 10.  BudgetChapter 10.  Budget
Chapter 11.  Literature CitedChapter 11.  Literature Cited

ThreeThree--year process from start of plan to final.year process from start of plan to final.



Purpose of Vital Signs Water Purpose of Vital Signs Water 
Quality MonitoringQuality Monitoring

Track and Support Attainment of NPS 
and DOI  Strategic Goals

Protect pristine water quality (e.g., ONRW)
Support additional CWA protections for 

unimpaired water

Improve Impaired Water Quality 
Support CWA provisions for improving water 

quality (TMDL Development)



Core ParametersCore Parameters
Required Parameters at all monitoring sta.Required Parameters at all monitoring sta.
–– Water Quality (4 Water Quality (4 –– water column field meas.)  water column field meas.)  

Temperature  Temperature  (degrees Celsius)(degrees Celsius)
Specific ConductanceSpecific Conductance (uS/cm.)(uS/cm.)
pHpH Standard pH UnitsStandard pH Units

–– Dissolved OxygenDissolved Oxygen mg/lmg/l
–– Water Quantity (quantitative* or qualitative)Water Quantity (quantitative* or qualitative)

Flow or Discharge (flowing waterbody)Flow or Discharge (flowing waterbody)
Stage/Level (nonStage/Level (non--flowing waterbody)flowing waterbody)

–– Photographic DocumentationPhotographic Documentation

Minimum record of one digital site photoMinimum record of one digital site photo



PROTOCOL DEVELOPMENTPROTOCOL DEVELOPMENT



Great Lakes NetworkGreat Lakes Network



Greater Yellowstone NetworkGreater Yellowstone Network



Northern Colorado Plateau Northern Colorado Plateau 
NetworkNetwork

Most Northern Colorado Plateau Network (NCPN) parks are located Most Northern Colorado Plateau Network (NCPN) parks are located in semiin semi--arid to arid arid to arid 
environments where water is a major factor in determining the dienvironments where water is a major factor in determining the distribution of flora, fauna, and stribution of flora, fauna, and 
historic human habitation. Additionally, the abundance and qualihistoric human habitation. Additionally, the abundance and quality of water resources reflect ty of water resources reflect 
human activities and land use in and near parks, and are a primahuman activities and land use in and near parks, and are a primary factor influencing park ry factor influencing park 
visitation and recreational activities. Water bodies in nationalvisitation and recreational activities. Water bodies in national parks are protected by the Clean parks are protected by the Clean 
Water Act and other policies that prevent unacceptable levels ofWater Act and other policies that prevent unacceptable levels of pollution and establish pollution and establish 
acceptable values for other wateracceptable values for other water--quality measures. Park managers need information on status quality measures. Park managers need information on status 
and trends in surfaceand trends in surface--water quality and quantity to comply with the Clean Water Act anwater quality and quantity to comply with the Clean Water Act and to d to 
mitigate historic and future impacts to park water resources thamitigate historic and future impacts to park water resources that may have ecological and social t may have ecological and social 
significance. significance. 



What Is A Water Quality Monitoring What Is A Water Quality Monitoring 
Program?Program?

Best viewed as a Water Quality 
Information System that facilitates the flow 
of information between monitoring 
components resulting in management 
utilization of the information.



WATER QUALITY INFORMATION SYSTEMSWATER QUALITY INFORMATION SYSTEMS
(MODIFIED  FROM WARD 1990, DESIGN OF WATER QUALITY MONITORING SY(MODIFIED  FROM WARD 1990, DESIGN OF WATER QUALITY MONITORING SYSTEMS)STEMS)

DETERMINE QUESTIONS AND OBJECTIVES FOR  MONITORINGDETERMINE QUESTIONS AND OBJECTIVES FOR  MONITORING

SAMPLE COLLECTIONSAMPLE COLLECTION

LABORATORY ANALYSISLABORATORY ANALYSIS

DATA MANAGEMENT AND ARCHIVINGDATA MANAGEMENT AND ARCHIVING

DATA ANALYSISDATA ANALYSIS

INFORMATION UTILIZATIONINFORMATION UTILIZATION

REPORTINGREPORTING

ACCURATE UNDERSTANDING OF WATER QUALITY CONDITIONSACCURATE UNDERSTANDING OF WATER QUALITY CONDITIONS

DATADATA

GENERATIONGENERATION

INFORMATIONINFORMATION

GENERATIONGENERATION





KEY RESOURCES STATUS KEY RESOURCES STATUS 
REPORTSREPORTS
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